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Section A (Each question worth 4 marks) 
 
1. Define the term stability number as applied to uniform slope in a cohesive 
soil. 
 
2. Briefly discuss the simplified method of slices to analyse stability of slope. 
 
3. Calculate the coefficient of earth pressure at rest for a normally consolidated 
soil for which the liquid limit is 30% and plastic limit is15%. 
 
4. When it is necessary to have anchored sheet piles? 
 
5. Discuss the reasons why sometime rigid retaining walls fail. 
 
6. What is the effect of uniform surcharge on lateral earth pressure? 
 
7. What is a tension crack? 
 
8. Discuss the Meyerhof’s modification to Terzaghi’s bearing capacity equation. 
 
9. Briefly discuss how the load is transferred to the soil in the case of a pile. 
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Section B (Each question worth 15 marks) 
 
1.  
(a) The factor of safety of a clay cutting is considered inadequate. Discuss 
with aid of sketches at least two ways of increasing the factor of safety. 
 
 
(b) A cutting of height 9m in saturated clay soil has a slope of 30o to the 
horizontal. The properties of the soil are: 
Ultimate cohesion c = 25kN/m2 
Φ = 15o 
Specific Weight = 20kN/m2 
 




2. For a certain soil the cohesion is 50 Kn/m2, unit weight 19.2Kn/m2. NC=8, Nq=3 
and Nϒ =2. Calculate the net bearing capacity for a strip footing of width 1.25 m 
at a depth of 4.5m. 
Considering shear failure only due to bearing capacity, calculate the safe load on 
a footing 6m long by 1.25 m wide, using factor of safety 2.5. 
 





3. A retaining wall is 7.25 m high.  The soil supported consists of 4.5m sand 
(ϒ=17.5Kn/M3, ϕ=35o) overlying saturated sandy clay (ϒ=19.2Kn/m3, ϕ=30o, 
c=16.6Kn/m2). The ground water level is at the upper surface of the sandy clay. 






4. With the aid of diagrams discuss the design criteria and the process involved in 
Design of: 
 
(a) Shallow foundations. 
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Useful Formulae and Table: 
 
Ka = (1-sinϕ)/(1+sinϕ) 
 
Ko = 0.44+0.0042PI 
 
N = ϒH/cu.mob 
 
qult = cNc + ϒ1DfNq + 0.5ϒ2Nϒ 
 
qnet= cNc + ϒ1Df(Nq-1) + 0.5ϒ2Nϒ 
 
 
